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B.Sc. (Part-III) Supplementary/Special

Examination, 2021
MATHEMATICS
Paper - Il
(Abstract Algebra)
Time Allowed : Three Hours

Maximum Marks : 50
Minimum Pass Marks : 17
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Note : All questions are compulsory. Answer any two

parts from each question/unit. All questions carry

equal marks.

$os-1 / UNIT-I
Q1. (a) g & & e 99 G o I WHIRA &
e feamem dfiar & U § woml & Tdiem
& INY TH T D T BT B
Prove that the set of all automorphisms of a

group forms a group with respect to

compositions of functions as the composition.
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(b)

(c)

(a)

(2)
e oifoe 6 G W Igmal Ty vh oo

T Bl
Prove that conjugacy is an equivalence

relation on G.

79T G tF URMd g &l a9 Mg o &

_ 0(G) e
"= ON@)} 3] G # a & TGl 3/Tal B

T G H a P TS & Jdbid & SRR
gt 2l

Let G be a finite group. Then prove that the
number of elements conjugate to a in G is

the index of the normalizer of a in G that is

_ 0(G)
" O{N@)}

gbrs-1I / UNIT-II
fig P 6 e o9 IR g & e
TR wfdfsre v wma ot aaa gar 2

Prove that every homomorphic image of a

commutative ring is a commutative ring.
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(b)

(@)

(3)
g PIfoe 6 v6 a0 RY 9o R a6 o

THGIRAT B 3iftc R @ U oleTaet gt &

If f;R&R’ is a homomorphism then

prove that Kernel of f is an ideal of R.
Il B TEGIRAT D GAYT THT BT BUA
foRee wd g @ifsel

State and prove fundamental theorem on

homomorphism of rings.
$oR-11I / UNIT-III

Y fo afder e V(F) & e aiRad
I W & afeer |fee V(F) &1 3T
BN @I 3NawId Ud ot idewy & fe W ot
dm o afe E % e Ggd 2

Show that the necessary and sufficient
condition for a non-empty subset W of a

vector space V(F) to be a subspace of V is
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(b)

(c)

(4)

that W is closed under vector addition and

scalar multiplication.

g 6 V,(F) & afewr (a4, a,) @ (by, by)
STet F, aftws Tt & a7 &, {aswa: @
B € aft ab, — ab, = 0

Show that the vectors (a,, a,) and (b,, b,) of
V,(F), where F is the field of complex
numbers are linearly independent if

ab, —ab; =0

e #ifoe & aRiraa: @ afes afire V(F)

B TS Rada: W @I V & MR &
HAT B 2

Show that every linearly independent subset
of a finitely generated vector space V(F)

forms a part of a basis of V.
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(a)

(3)

gBrR-IV / UNIT-IV
vd Ras gidfmor T 1 V,(R) > V4(R) 3 g4
yeR uRyfva & &
T@a,b)=(a-b,b—-a,-a);, ¥ a,beR
ar feamh 6 TRews € vd T &1 =N, 3,
T 9 Td R §d Bl
A linear transformation T : V,(R) — V;4(R) is
defined by T(a, b) = (a—b, b —a, —a); Y a,
b € R then show that T is linear and find the
range, rank, null space and nullity of T.
Pic g g & FuF faree e g
HifTe |

State and prove rank nullity theorem.
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(c)

(b)
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(6)
s & e amag A faooig &

Ao 4 2
3 3
Show that the matrix A is diagonalizable :
Ao 4 2
3 3
gBs-V / UNIT-V
TR Aigd FRR-PH AT Pl AR
HifsTe|
Define inner product space with an example.
ey & sl & 9w S = {(1, 2, 2), (2,
-2, 1), (2, 1, -2)} R3 ¥ iifss &
Show that the set of vectors S = {(1, 2, 2),

(2, =2, 1), (2, 1, =2)} is orthogonal in R3.



(7)
(c) o™ &y wigeamr &1 WA &< (1, 1, =1, 1),
(1,2,0,1), (1,0, 0, 1) I J~a U< H
TIHT difldd MR T difsTe|

Use the Gram-Schmidt process of
orthonormalisation to obtain an orthonormal
basis of subspace generated by

1,1,-1,1),(1,2,01), (1,00, 1).
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